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SUMMARY

This report describes the Soviet airborne SRJI-2/Khrom transponder
(IFF) that was installed in the }JG-17 which landed in the HOECHSTAEDT area
on 26 Mzy 1967. This transponder is an airborne componsnt of the Soviet
L-band secondary radar system.

Since the instrurent was available for examination for only a very
brief period of time, the examinalion of it wes only superficial. For this
reason, no detalled technical description can be given; however, certain
connections were confirmed and certain details were learned, and both are
exrlained in the description of the functioning of the equipment., The
differences between the SRO-2/Khrom and its predecessor, the SRO-1/Barium,
were ascertained.

The SRO-2/Khrom is a transponder beacon which responds only when it is
interrogated by airborne, ground,and presumably 2lso  shipboard racars, in
the 5- or X-band in coincidence with a 670-!iHz interrogation signal or a coded
interroz:tion in the 670-IHz band. In addition to the target blip, an
identification sigral then appears on the display of the interrogating radar.

The advantage of the SRO-2/Khrom over its predecessor involvas the
following main points:

For the SRO-2/Khronm the interrogation rust be encoded or in
coincidernce with the interrogation radar pulse; the transmission duration per
response amounts to 3.5 microseconds as compared to 3.2 seconds; the

response is displayed on the screen (PPI-display) of the interrogating radar.
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Tnls ground interrogation radar used in the SRO-2 systemn can operate
with the w2ll knowm antennas of the WITCH or SCONT 30ARD series, Vertica
dipcles oriented in the focal plane of the wain redar along with its primary
radiators could also be uszsd for interrogation, however, as is the case with
the ground radar BAR LOCK., This would m-ke favoruble use of the sharper
focus through the relatively large reflectors of the main radar set (better
aziruth resolution and greater accuracy).The airborne radar SRZ-2 ("cauoneTuxit
PAMMONOKAIOHKEE 3aTpoCcunK” sanoletnyy radiolokatsionnyy zaproschik -
airborne redar interrogator) operates with the ODD RODS anbtennas.

The interrogator used with the SRO-1/BiRIUM operztes with the FISH NT
aniermna, whose poor focus (halfwidth about 300) and indication on a separate

A-displey often caused confusions.

B. Tue Arranzement of the SRO-2 in the MIG-17

The arrangerent of the SRO-2 in the aircraft is practically the same
as that of the SRO-1. Only a few new parts have been added. (See sketch)

As before, the electronics deck contains: transceiver 1, power pack 2
under the ISIU-3M radio; safety switch 3 and inertial switch 4 on the left
sidewall et the top. The matching unit 5 ("Instrument 39") is on the right
sidewall., The parts mounted in the cockpit include: control box 6 just behird
the pilot's right shoulder on the right sidewall (hard to reach). Its eontrol
knob for the IFF code is out of cowmidssion; in its place is a separate control

knob 7 on the right sidé of the front instrumsnt panel., The des‘ruct switeh g
is mounted on the front of the rizhthand instrument ranel and has an additional
-5 .
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enzraencey~oiznal bution.
The vertdea - ~ T o e i e .
the vertically polarized tronsmib-receive antenna for the L-band
g 3 ~ e A eare S T v m e ;
7 1s on tho underside of the fuselaze forvard. The corresponding anbtenna
£ {the S70-1 uscod t o rounted on the t ,
of the £h0-1 uscd to be mounted on the top of the fuselage between cockpit
and control surface,
Tarr Tye L sine - T BOAID SHW
News peris since the S530-1: Ons BOAN SHILL antennz 10 on the under-
ISP n - & RV S ane s PTOT A
side of exch wing tip; four PIN HOAD antennas 11 arranged at the edge of the
wing s0 as to provide four pointinz directions 90 degrees from one another,
In the tip arca of cach ving there is an antenna conriection box 12,
callad "Hlock 23 P¥ (uwiit 23 ).
L o _ VR S .
Unit 12-4 (13 on the sketch) is in the electronics deck on tho upper

rizht sidewvall,

Arrangenent of SR3-2, See Text For Numobered Itens.
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Arrancouent of the PIH HEAD intennas
Arrows Show Centers

C. Description of ths Oubassenblies

The S[0-2 in the 171G-17 is made up of the following subassembliess

_Subresenbly o Soviel Designation
Transceiver with coder Unit lo 5-0
Control box Unit 8 A
IFF--Code seiting knob Unit 8 B

Converter and pouer pack
Self destruct

Transmit-receive antenna

BEAW SRPLL entennas ' Instrunent 12-12 (two)
FIII HEAD antennas Instrusent 12-10, or
12-11 (four)
Video connection boxes Unit 23 P (two)
-7 -
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Hatching linit Instrwient 39

Dicde tester Unit 12/,

I. Transeceiver Vith IFP Coder

The trensaitber end receiver (See Enclosures 7-10, Fisures 12-18)
arc containsd in a conon housing the same size (32 om long, 30 cm high and
20 ¢ deep) as the housing of the URI-1/BARiIUM., The design is much more compact
then that of the SRO-1,houcver; about three times as many tubes, ete., are
confinsd to the same space as before, The transnii-receive switceh Tor the
L-bard frequency is a gas diode, Unused connections 3 and 9 on the receclver
the trancmititer could, in conjunction with en airborne rada
and roreibly additional devices, be used for enlarzing the installation into

an ivterrsguetor-responder

a

1. Transmitter and IFF Coder, gpbout three-gusrbicrs of

tl2 spieo in the coweon housing is taken up by the transatter and the IFF
coder, wnich is locsted wider an arched raised section. The explosive churge
is in the IFF coder (Enclosure 8, Figure 13 and Enclosure 13, Figure 24).

The control box and control button for the IFF code (¥nclosure 11, Firures
19-20 and Enclosurc 12, Firure 21) are attached to lé-position connector 7
(inclesure 7, Figure 12-and Enclosure 8, Figure 13). A 7-position test
connector (Tnclosure 13, Figure 23 left) is attached to the terminal marked
"ordrol-1" (Test-1), The coaxdal cable of the 670-MHz transmit--receive
antenna leads to connector 6. Commectors 5 and 8 are not used. Two fans,

viich can bz sezn on the left and right sides in Enclosure 9, Figure 16, are

-8 -
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instzll=d in the transaitter scetion.,  otareen thom is the self-excited

outial stase. The tronsdtting freguency is 670 1z

1u1ldy o

)

Lead--gealed cylindrical. shield about
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11 ceatirzlers in diavator avd 18 cem,i:«r"eters hizh., The explosive chareze is
aleo contained in 3t ( mclosure 8, Figure 13;  Paclosure 9, Figure 15; and
Enclownre 13, Figure 24). Depending on the position of the IFF code coutrol
mob (Erclosure 11, Fizures 19 and 20), one of the following twelve pulse
repetition rates, separated by about 0.7 thz, can be selected:

1.7 Wz 2.3 1z 3.0 Bz 3.7 MHz 4.3 1Hz 5.0 Mz

5.7 Iz 6.3 Miz 7.0 iz 7.7 MHz 8.3 Miz 9.0 1Mz,

Depending on the frequency, the palse width varies between 60 and
200 nrnoceconds;  the pulse train width is about 3.5 microseconds; thz pulse
repotion rete here is equal to the pulse repctition rate of the interrozeting
redar,

2. Heceiver: The upper third of the cowaon
transuitter/recciver housing is telien up by the receiver. It is a superheter-
odyne recelver for the L-band interrogation frequency arnd contains one triple
pulse decoder and one colncidence staze.

Just pelow the receptacle marked "HOHTPOJB 2" ("Kontrol!-2" =
"ot 2Y)(Snclosur e 8, Figure 14) is connector L, a hL-position test receptacle
for connccting up the diole tester, "BIOK 12-4" = wgjgex 12-4" = Upit 12-4;
The cerxial cable froim the matching unit for the passive S-band and X-band

arternas cornects up to rece ntacle 2,
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Cornzctions 3 and 9 are not used, Under a hinged cover (Bnclosure

8, Figurce 14) thore arc two switchss and tuo adjustin

HES EaY 3

switch hos thres positions, "3, MO (HORI), and "1"; when the cover is
closcd, the siiteh is hoeld in the "HDWMM position by a slide bar. The
N . ) ] .
wder tho left switceh is morked yc gHue 3 ("Gain 3").
[ . oy . n . N -
The richt switeh has two positions, "[IP-1 - HI=-1v ("Pr-1" =
[tost Vively "Instrasent 17/ and KG-) ffor “kasuGparop rayGoi" =
rost 1ikely "instrusnent and ni=1 /i HAJniopaTop YOOy coarse
czlibrater 2/;  when the cover is clo sed, the switch is held in the "PR-1"

~ree 4 5 e T e b S s e - 2 i\ 3 n - LS
rosition, he adqjusting lnob is marked ~YCHILHUC 1" ("Gain 1"). Perhaps

)

these suitches and trimers are used for adjusting the recelver response

17 the coincidence stage and triple pulse decoder.

sensitivity or for adjusti

—

IT. Control Dox (Fnclosure 12, Figure 21)
The control box has two mochanically connected toggle switches

for the code and power sections with two corresponding signal lamps, ona
slotted-head screw for voltage regulation, three fuses, one two-position
test receptacle for 115 volts, LOO Hz, one emzrgency switch shielded by a
leed-scaled cover, one signzl lanp for indicating when the set responds, The
IFF code convrol knob has a sheet metal cover with an inscription pointing
out the remote code adjustrent knob. For the éake of comyarison, Enclosure .
12, Figure 22 shous a view of the control box with the cover removed fron

the code control knob,
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1LY, TFP Code Sebting Knob

DR .

The remote ITVF code setiing knob (Mnclosure 2, Figure 2 and
Enclorure 11, Fizures 19 and 20) has 12 positions; the settins at the tinme

is drdicaled 2s a nuwsber vhich is visible in a round opening.

IV, AC Converiter and 1 Power Fack (Frclosure 3, Fiagure 4)

The converter is fed by the airborne battery and delivers
a single-phaes AC of 115 volts, 400 liz, 4.35 amps. The power pack for the
Si0~2 is housed in a box atlached dircclly on top of the comverter. A

molii-conduclor cable leads to tha conirol box.

V. Self Destruct:
The power circuit to Lhe self destruct is connechted directly
to the airecraft battery, These couponents arc the same as in the Sko-1/
BiRIUM;  one lesd is even ravked "BARIUH DESTRUCT! (Enclosure 15, Figure 28).

- L T ; .
The conponznt marked  HGPCHOCHAM JZMNA” (vortable lanp) could be a warning

The detonation charge (¥nclosure 13, Figure 24) consists of
two certridges about 6 centinmeters long and about a thick as a pencil. The
inertial switch (Znclosure 14, Figure 25) is adjustable up to 10 g.

The destruct switch in the cockpit (¥nclosure 14, Figure 26)
containg an additional emsrgency signel switch, a signal lamp and a safety

e el T .
cut-out switch for the destruct zirveuit, ' XPOu B3PHUB" (MChromium destruct").
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The cut-out swdten hos (Gncloswe 15, Figure 17) a switch with the positions

[ B LI eV, . o
XpOr B3DHS BEXNT (MChiromdun destruet! - MORE Y, The warning light
has the inccriplion, "Do not switeh on when lanp is buraing.t ("JEUAHQ ropur

18 BENI") snclosure 17 shows the destruct circuit,

VI. Trancuiitiing/feceiving intenna

The antenna used here for receiving and transmitting the
vervically polarized €7)-Hz intercos ;ation aud response signals is a aquarter-
wove radiator (writhout the directors aad reflectors crdinarily used with the
ODD EUDS) with an onnidirectional reoc tiation pattern (Fnclosure L, Figure 5).

The entennz is rounted forward on the urderside of the fuselage

ard is con: t ' ti snornitting i : i
onnected to plug 6 of the tranomitbing section by neans of coaxial

cable,

Vil. BuAN SHELL Anternas

Both antennas were damzged during the belly landing (Enclosure 4,
Fimue 6 and Inclosure 5, Fizure 7). BEAN SHZLL is a nondirectional anterna

and ccousists of a stub (vertical polarization) and a slot (rorizontal polariz-
ation) with a separste lead to each =nd a type D 403 B germaniwa wide~band
diode for 3-12-centimzter wavelength each, or a tyce D 403 W for 9.8-centimeter

viavelengih each. The ontenna 1s adapted for reception in the S-band.

VIIY, FIN HZAD Antenna s (Enclosure 4, Figure 6 and Fnclosure 5,
Figure 8)

An ommidirectional dircctivity pattern is achieved through the

- 12 -
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edges with beam directions

starboard forward and port and starbward aft. PIN HEAD is adanted

s

for auy polarization and oparates in the X-band, In the lead-in there is a

typs D-L03 B dicde; recerticn only is possiktle.

A coarse indication of the

dirvection fros wiich an ¥-band beam arrives would be possible, but is not

utilived; there is no possibility available for such an indication.

IX. Video Connection Poxes

In each viny tip arca there is a video comection box "Unit 23 P!

(inclosure 6, Figure 9) with video inputs (two from each PIN HEAD, two f{rom

IEAL SHLTL). A corwon oubput leads via coupling carctcitors and coaxial cable

through a wntching unit, "Instrument 39" (tnclosure 6, Figure 10), to receiver

canmzctor 2 and to the coincidence stege.,

A qued cable forms, through RC filters, a separate output for

the four video inputs and leads through the diode tester, "Unit 12-4" to

receliver connechor U,

X. Hatching Unit

"Instrumcnt 39" (Inclosure 6, Fizure

signals of the two "Units 23 P" via coaxial cable.

10) combines the video

The output is connected

by coaxial cable to receiver conrector 2 and then presumably to the coincidence

stage. "Instrument 39" could well be a mstching unit.

XX, Diode Tester

"Unit 12-4" (Fnclosure 7, Fisure 11)

-13 -
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only as a test connection for the diodes of the S-band and {~band receiving
entennas;  the diodes perteining to the connectors are handwritten on the

screw cap of the test comector., "Unit 12-L" is connected by a quad cable
t> the two video junction boxes. A 4-position connector lesds to receliver

- 40
conrettor 4.

D. Description of Function

I. Interrogation

1. The Interrozation Signal

[ e

To identify a target, the radar observer switches on
his IFF while the artenna directivity pattern moves through the approypriate
target eector. The aprropriate foot switch or marker button on the display
rust be depressed for the duration of the desired intcrrogation period.

+ coded interrogotion in the L-band, synchronized with the pulse reuv:tition

rate of the interrogation radar, is then beared at 670 MHz. The interrogation

conslsts of a group of three pulses, each with a width of about 0.8 microsecond,

and a2 sovpzration Z;pacing 2/ of about 4 microseconds. The first pulse of the

group always coincides with the interrozation radar pulse,

B

D i U W

(I e

a - interrozzting radar pulse
b - interrogaticn vulse of the secondary radar

S ECRET
I

Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP78-03066R000400190001-6



Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP78-03066R000400190001-6
S B C R E T

50X1-HUM
The tiro IA results frem the pulse reretition rate of the inter-—
rogating radey; if, for exemrle, thw PRR is 375 pulses per second, then
I, « 2,666 nicrossconds,

2, Tesling the Interrogatinn Signal of the SRO-2

The 5i0--2 responds go Lwo tyrves of interrogation:

a) to a group of 3 pulses each with a width of about 0.8 microsecond
ebout  ridcroseconds apart at a frequency of 670 1Hz. The response is sent
after the last pulse in the group;

b) to the first pulse in the group according to a) above in coin-
cidence with the pulse of the interrozating radar in the S-band or X-band.

The respence is sent practically without hesitation after the first pulse in
the group.

Czse a): The aircraft is first swepl by the beam of the secondary
radar anbtenny, which is brosder than that of the intercogation radar. In the
SHO-2 receivor the interrogation sirmal is tested for validity. The pulse
spacings are rzasured if they are within the adivissible tolerances, the
third pulse in the zroup triggers the transpornder. The time lapse batween
the errival of the first polse in the group and the transmission of the
response sign2l amounts to about 10 ricroseconds, which corres;ords to a range
of 1.5 kilometers on the display.

Case b): Yhen the center portion of the radiated beam of the second-
ary radar sweeps the target, the target is swept also by the narrower beam of

the interroz-ting radar, If the interrogating rader is operating in the S-band

Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP78-03066R000400190001-6
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(for ewa-ple, the TOXTN class) or in the X-band (for example, airborne radars),
in its boam the transponder will be triggered almost vithout delay by the
simultaneous recestion of the pulse fromthe interrozating radar (throuzh the
BZAL SHELL or PIi! HIAD antennas) and of the first pulse in the interrog:tion
pulsa group of the secondary radar (coincidence), Targeb skin echo and response
begin their return practically simultaneously.

Since no additional receiving antennas are available, interrogation
redars operating in other frequency bands do not produce this imnediate

trizgering; the 3550-2 will not respond until the third pulse in the group.

IT. The Rosvonse

1. IFF Code: The responsc of the SRD-2 is transmitted nondirec-
tionally with the freqguency of the interrogetion (670 MHz)., The response
signals are transaltted with the PRR of the interrogating radar as a pulse
trzin with a width of about 3.5 microseconds; the PRR within the pulse train
is the identification code., Twelve PPR's, i.e., twelve identification codes,

cen be selected by means of a step switch. They are:

1. 1.7 YHz L. 3.7 Mz 7. 5.7 MHz 10, 7.7 MHz
2. 2.3 MHz 5. L.3 MHz 8. 6.3 MHz 11. 8.3 lHz
3. 3.0 ¥Hz 6. 5.0 MHz 9., 7.0 Mz 12, 9,0 HHz

Whenever the pilot trips the switch marked "Cencreua”

(distress), a second pulse train 3.5 microssconds wide is transmitted with

a spacing of 7 microseconds,

- 16 -
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The figures a) b) end c) show the coarosition of the response pulse
train for verious codes. Depending on the code frequency, the widths of the
individual pulses range fron 200 nanossccords down to 60 nanoseéonds. Figure

d) shows — on an exagrerated scale —- the structure of the individual pulses,

I«———»—about 3.5 microssc
| HH H

a) Response Pulse Trein Code 12, PRR 0 iz

LT

c) Response Pulse Train Code 1, // A PRR = 1.7 lMHz

d) Structure of each individual pulse, the width of which is

60-200 nanoseconds, depending on the code FiR., The carrier

frequency of 670 Mz is indicated.,

~17~
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2. Testing the Interrogzation olgnal: e IFP code frequency

(&)

of the received response signals is checked by means of interchangeable

filters. Two filters, which appear to be the same on the outside, ar

(S

resuired (for exarple, plug-in crystals), which have the mmbers 1-12 on then,
corresponding to the above-described 12 PRR's ranging from 1,7 to 9,0 1iz,
The IFF code setting in the aircraft and the filters in the transponder

receiver rmst agree in order for an indication of the response to be possible.

— Interchangeable filter Yo 5

B (for Code Frequency 4.3 ¥Hz)

J
1{\[;“ /(/U/
C

111, The Irndication

l. HKesponse Representatien On PPI~Display of Interrogating Radar

“After they have becn checked, the response signals are
convcrbcd-into video signals and displayed on the PPI of the interrogating
redar as 4 narker pip. 1t coincides in azimuth with the target skin echo,
but its range can be greater. Vhen the "distress! signal is switched on in

the aircraft, a double, or more intense, murker pip appears.

- 18 -
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a) Interrogating Redar in the S-B snd: The interro-

-The narirover S-bend bean and sider beam of the secondary radar are synchro-
rized in tirz and dirccbion. Vhensver an alrceraft equipped with the SRO-2
is cout:cted, the GRO-2 is first swept by the wider beam of the interrogating
sccondary radar and triaggered by the third pulse in the interrogation pulse
train, and the respo (l in sketch below) is represented on the PPI display

as an arc about 3° wicde,

1872

Vhen interrozating radar bean and secondary radar beam pass through
simnltancously, the SRO-2, because of the coincidence with the interrozation
redar pulsc, respords to the first pulse in the interrogation pulse train,

- 19 -
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that is about 10 ricroscconds or, with respect to range, 1.5 kilometers
eerlier then response ) in the sketch., This earlier response (2 in the
sketch) is thus located on the PPI screcn about 1.5 kilometer inside the
first pzrt of the response., (With a reasureiont range of 200 kilometers
this amounts to avout one millimeter on the scope., )

Once the S-band beam sweeps past, the SRO-2 again responds to the
third pulse in the interrozztion pulse train; the answer (3 on the sketch)
is recorded as a 30 arc which, like the first part of the response, is
about 1.5 kilometers fairther out in range. This response representation
with the prenounced wing-like arcs is also called "the bird",

In the center portion of response 2 the pip of the target skin
echo and the SRO-2 response pPip practically coincide. Presumably a delay
can be switched in for the video signzls of the SRO~-2 as a nreans of
scparating the target skin echo pip (22 in the sketch).

In the skctéh, targets 2 and 2z are on the same range ring; din the
case of 2a a delay was switched in for the SRO-2 video signals. Both typss

arpcar in opcration ., See Inclosure 18)

b) Interrogating Radar in the X-Band (e.g., TOAD STQOL)

The repressntation is anzlogous to that described above. Whenever
the third (or even second and third) pulse in the interrog-tion pulse train
is absent, as is the case with airborne interrogation radars, the response
pip coneists of only the central arc (2 on the sketch); arcs 1 and 3 will
be absent. Serparation of the target skin echo and SRO-2 response would

ncecessitzte delaying the latter,
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Sketch shows nevigation scope of the TOAD STOIL:

The response appears on the screen of the interrogating airborne
radar and  in many cases lou'is different than shown here, It deperds on ths

type of indicablion used in the airborne radar.
¥

¢) Interrogating Radar In the L-Band: In aircraft

wihich, along with the S520-2, also have ths SOD-57 14, a coincidence triggering
of thz SR0-2 and thus a response indication in stages would be.possible,
for exauyle rith the use of the L-band antenna, even FLAT FACE (possibly even
LO#G VALK end Clim BEYH), with the opcrating switch on WSRO-2'V, but-in such a
case the arcs would be about twice as vide, as is the case with BAR LOCK,
for exuiple (Sce b on the skatch below).

A separation of target echo pip and SRO-2 fesponse pip is
not possible in this case,

The sketch shows the representation of the response on the

PrI scope of an interrogating radar operating in the L-bard.

-21 .
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d) Interrogzating Radar In the Metric Jave Range

In the case of interroga*ion radars which operate on the longer wavelengths

(zrd thus have correspondingly wider beawms), the capability of the SRO-2

of responding to the first pulse of the interrogation pulse train (670 ¥Hz)

in coincidence with the interrogaticn radar pulse camnot be exploited, since
- 22 -
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the ervropriats receiving antennss are not aveilable. The response represen-
tation consiets of an arce (without gradiation); target skin echo and Si0O-2
response ars serorated from one ancther by about 10 mdcroseconds = 1.5 kilo-~
meters,  (See z in sketch above.)

e) Distress Signal:  Uhen the "distress signal® is
trippad in the aircraft, nothing described above regarding the configuration
of the scope indications is changed. Depanding on the distance range used,
the reprosentation is either doubled (See a in sketch below; spacing is

7 microscconds = 1 kia.) or intensified (b in sketch below).

[ T

e nnn

|
i
{
i
|

Indication of the Distress Signal On the PPI-Gcope of the Interrogating Radar
- 23 -
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E. lCC}XLCdl }r olemd Jn th Case of ths Se ary Itadar

Sone technical problems that arise in the case of the secordary
raday are discussced below froa the point of view of their effects in the cass
of thz SR?D-2:  Thase include: unsynchronous responses (fruit); minor lobe
interrozations; interrogation through reflections; overranges; and garbling,

I. Unsynchronous Resvonses (Fruit)

Since the responses of the 3R3-2 are nondirectional
(The situation is chz mzed very little even when we assums that two ODD RODS
aatenias, each with 135° halfwidth, are mounted in nose and tail.), even
eneny radars cazn recelve and process the responses, Since they also can be
received throuzh minor lobes, and the timing relationship is lacking (they
are not FRI-synchronized), they will be irdicated on the display at incorrect
locztions, ( Such responsesdo not appear as "birds." The "birds" are alvays
c¢iviorted to one degree or another and most likely not at all recognizable as
"birds.") The sane conditions occur during the reception of enemy target
skin echives  Vhen the flicht density is rather great, particularly with so
thin 2 nebwork of radars as that employed in the Soviet block, bright spots
on the scope would aprear as indication of nonsynchronous responses or echoo s
(called "fruit", ard the device to s pprecs it "defruiter"). Thus measures
must be taken to suppress such nonsynchronsus responses or interferences,
Defruiters are known to be used with various Soviet ruadars (for example,
in the BIG BiR, storage tubes are used for this purpose). It can be assuned
that defruiters are standard equipment in Sovict redars, even where no

]

secondary radar is used.

-2l -
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IT. BMinor Lobe Interrozations

Responses can be indicated with incorrect azimuth by minor lobe
interrogations, which exert their influcnce primarily in closer ranges.

In the case of the SR0-2 an unequivocal azirmth detecmination is
provided £i ¢lone ranges by the passage of the sharply focussed primary radar
bean. (presentation of the clearly defined Ybird" figure on the scope) In this
manner the indication of responses to minor lobe interrogations can be suppressed.

It is possible that,in the reception, a ronopulse procedure is also
used, which would result in a very effective minor lobe suppression during the
response process, Tnc dipole pairs of the primary radiators of various radars

(8.3 LOCK and HiuD nem, for cxample)_could be used for the purpose.

11T, Interrozztion Through Heflections

The SRO-2 has a dead time (mininana period between two responses)
of about 20-30 microsucconds, Thus a triggering of the transponder by reflec-
tions of the interroz:tion radiations (through buildings, etc) is not to be
expecled,

IV, Overranges

Ambiguity in range indications could be avoided by a process
found in nearly all Soviet radars and called "BAPY" for "BpeueHnHoe
8BTOMATIUECHOE PClyIPORANNE yCHIEHUA" (time-varied automatic gain
control), a near-echo supvression circuit. Responses from distances greater
than the range limit selected, which arrive with lower intensities, also

arrive at a tirme when receliver sensitivity is reduced, and are suppressed,
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Ve Garbling
Garbling is a code mutilation resulting from the mixing of the
responses of two aircraft which are flying on the same azimth pearing and
vhose sepraration from each other is shorter than the correspording width of
a responec pulse trein., Since with the SRO-2 the width of a response pulse
tredin is only 3.5 m-croseconds, corre:ponding to a distance of only 525 meters,
the probability of garbling is mmuch lower than, for example, Western secondary
radars (20 microscconds, corresponding to 3 kilometers). When the situation
ariscs, indication on the scope of the mixed, garbled responses is prevented

by the "code filter,®

F. Difference Bztween the SRO-2 and the SRO-1

The main differences between the SRO-2 and the SRO-1 are to be found
in the four following areas: operating frequency

interrogation
response
response representation,

I+ Opersting Frequency:  The SRO-2 operates on a fixed frequency of
about 670 Mz, The S30-1, on the other hand, operates with a wobbled frequency
in the 150-180-IHz range. Individual interrogating radars which operate on
a fixed frequency within this range have always been able to acquire such
separaved responses on their frequencies.

II. Interrozation: The SRO-2 rssponis to two types of interrogations:
1. a three-yulse train with 4.5 microsecond spacing; 2. a coincidence of

a 670-13z pulse and an interrogating radar pulse in the S-band or X-band

(at times even in the L-band).
- 26 -
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The SHJ-1 interrogation was not ceded; only a pulse width of at least

5 rderoseconds was roguired,

sronge:  The SRO-2 has 12 identification codes in the form of
12 pulse repetition rates and one pulse train with a width of 3.5 microsecords.
The 830-1 hed 28 five-digit Morse combinations as the identification ccde,

Transimiscion of eanch five-digit code tock 3.2 seconds.

IV, Responsc heprcsentation: The SRO-2 response is blended into the

PFL ir?ication of the interrogating radar as an additional marker pip.
The SH0-1 response was represented on an A-display, and the azinuth was read

off a separale scale,

(@)
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Figure 3, General View

Fi ure L. Converter With Fower rack
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ENCLOSURE 4

Figure 5. Transceiver Antenna (ODD RODS - Variation)

6. heceiving Antennas: pEAN OHELL (Horizontal . row)
and P IN HRAD (Vertical Arrow)
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Figure 7. BEAN SHELL

Figure 8, FIN HLRAD
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Figure 13. The

Transceiver

{ .rrow roints to
roie for the
self~destruct
exrlosive charge.

Fizure iu4.

The Transceiver
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ENCLOSURE 9

Figure 15. The Transceiver

Figure 16. The Transceiver
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Figure 17. The Transceiver [

Figure 1¢, The Transceiver
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Figure 19. IFP-Code-setting Knob

Figure 20. IFF-Code-Setting Knob
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Inscription On hnob Cover:

"DISCONNECTED. USE HEMUTE!
| -

Figure 21. Control Box

Response Power Code
Indication Control B;itch \

N

Voltage
‘ t//ﬁegulation
Start
10 amps
Lower Left:
4,00 Hz  4OO Hz 27 v
115 v_ 3 amp 3 amp Power
T o Toggles,

Mechanically toupled
For Code and :ower

\i

Figure 22 Control Box with Cover of IFF-Code-.etting rroo aoved
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Figure 24. Self-Destruct Explosive Charge
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Conparative Data On the

£10--2 and SRkO-1

b o PR
milzauenty

Polarization
Trensmitting/Heceiving Antenna

Interrosation

PCHRMMTIUIM
SRO-2

670101z

vertical
%/A sword (or
2 0DD RUDS)

coded for 670 iz

or coincidence

"BARTUMY
SRO-1

150-1€0 Hz (Hangze
covered every 0.65
second)

vertical

A/h sword

not coded; fixed
frejuoncy in range
150-180 MHz

Deas Timo 21-28 microsec 35 microscc

fumber of Possible IFF Codes 12 28

IFF Cede PRR (1.6 - 9,0 5-digit Morse
¥Hz) combination

Duration of Transiission per
Response

kesponse Representation

Receivin~s Antennas
(¥}

3.5 microsec

on PPI scope of
Interrogating
radar

BiiAN SHELL
P1N HEAD

3.2 seconds

on A-scope; azimuth
on serarate scale

Mamufacturing Technology traditional tradition
robust robust
Nuaber and Tyose of Vacuun Tubes 31 shielded 11 tubes

Size of Transaitter Housing

Self-Destruct Coumponents and
Circuit

miniature tubes
32 x30 x 20 em
transferred

without change
from SRO-1

32 x 30 x 20 cn
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